was carried out on the application of lead-selective ion electrode for the determination of sulphate in food coal-tar dyes with the aim of adopting it as the routine method for product examination.
In the coloring matter test of "the Specifications and Standards of Foods, Food Additives and Others," sulphate is determined by barium chloride titration using disodium tetrahydroquinone potassium chloride mixture reagent as an indicator after removal of the dye with activated charcoal.
Removing of the dye with charcoal, however, is apt to become one of the factors of determination errors.
In this investigation a direct and accurate determination of sulphates was attempted without the aid of charcoal and found that the use of leadselective ion electrode was promising. Sulphate was titrated with lead ion by use of lead nitrate solution to produce lead sulphate precipitate, the end-point of titration being indicated by the presence of an excess of lead ion that reacted selectively with lead electrode. Nearly 100% recoveries were obtained from the addition test of sulphate to food coal-tar dyes. The rate of addition of 0.01M lead nitrate solution must not be faster than 0.25ml/min near the end-point.
The sulphate content (expressed as anhydrous sodium sulphate) is calculated by the following formula.
Content of sodium sulphate (Na2SO4%)
Where "a" indicates the number of ml of 0.01M lead nitrate solution consumed in the test.
Method II. Take 0.5g of dye into a 100ml beaker, add 40ml of water to dissolve the dye, precipitate the dye as dye acid by the addition of 10ml of 0.1N nitric acid, filter the precipitate and take 25ml of the filtrate into another 100ml beaker, add 25ml of 
Effect of pH
Precipitation titration was carried out at various pH values in order to know the effect of pH on the titration.
Results were shown in Fig. 2 . Remarkable jumping in potential was observed when the starting pH was around 8, the pH in end-point showing a decrease of about 3 units. The lower the starting pH was, the less was the height of jumping, showing a less decrease in pH at the end-point.
Contrary, a considerable decrease in pH was observed when the starting pH was alkaline. Though jumping was enough in the alkaline range, a little shift of equivalent point was observed when it was compared with the jumping in the neutral range, which might be attributed to the precipitation of lead ion in the form of lead hydroxide.
It is concluded that the starting it had to be masked by the addition of a few drops of 1% potassium cyanide solution.
As for the effect of ferric ion, up to 100 ppm of Fe3+ showed no interference, while the interference by the presence of 500ppm of Fe3+ could be excluded by adjusting the initial pH of the titration solution to 8.0. As far as the effect of anions is concerned, confer Table 1 . Presence of chloride and/or nitrate decreases the jump at the equivalent point, the interference of Cl-being twice as large as NO3-at the same concentration. Maximum permissible level of chloride content in food coal-tar dyes (8% in Food Red Titration curves were symmetrical against the equivalent point except Food Blue No. 2. In the next place, the effect of the quantity of food coal-tar dye present on the titration curves was pursued by use of Food Red No. 2 whose height of jumping had been found to be lowest from Fig. 3 . The result was expressed in Fig. 4 .
considerably depresses the jumping and from this figure it was confirmed again that the sample size of 0.5g in 50ml of the titrated solution was adequate.
Effect of titration speed
It is assumed, of course, to be the best way to carry out titration manually with utmost care, yet it takes time and an automatical system had better be established for routine determination.
As is evident from 
